The theory of recurrent events developed by Feller [2] finds one of its most important applications in the theory of discrete time Markov chains. The object of this note is to summarise a continuous time analogue of Feller's theory which can be applied in a similar way to continuous time Markov chains.
1. The following definition of a (discrete time) recurrent event is readily seen to be equivalent to that of Feller. A recurrent event on a probability space (0, <£, P) is a family 8= {E(n), n = l, 2, • • • } of Cfc-measurable subsets of 0, with the property that, for all positive integers n\<n%< •••<#&,
P{E(m)E(n 2 ) ••• E(n k )}
It follows that the probability of any event determined by the E(n) can be calculated from a knowledge of the numbers (2) u n = P{ £(»)}, and thus much of the interest in the theory of recurrent events is centered on the "renewal sequence" {u n }. Let us write (R for the class of all renewal sequences. Because the word "recurrent" has come to be used in a different sense in Markov chain theory, we shall avoid it, and use instead the term "regenerative" to describe the events to be considered here. Then the form of the definition (1) suggests the following continuous time analogue.
A regenerative event S on a probability space (£2, Ct, P) is a family of Ct-measurable subsets E(t) (t>0) of 0, having the property that, whenever real numbers tj satisfy
The function p(t) defined by
will be called the p-function of the event 8. From (4) we have
where /o = 0. Hence a knowledge of pit) determines the probability of any subset of Q which belongs to the cr-algebra $ generated by the sets E(t). It follows that the study of the properties of the function p(t) will play a large part in the theory of regenerative events.
2. The class of all p-functions is characterised by the following theorem.
THEOREM I. Let p{t) be any real function of t>0, and write
*(*!, *2, « « • , k) = 1 -E P(t h ) + Z PitidPith -*id + (-1)* Z *(</.)*(** -*/i) • • • P(h t ~
hk-i), whenever h, --• , tk satisfy (3). rAe» tóere existe a regenerative event 8 wi/A p-function p(t) if and only if, whenever k^l and h, • • • , £*
satisfy (3), we Aazoe Let us say that 8 is standard if £(/)-»1 as /->(), and let us denote by (9 the class of all ^-functions of standard regenerative events. Then the inequalities (7) imply a considerable regularity of analytic behavior for functions in (P. THEOREM 
II. If p(t) belongs to (?, then p(t) is strictly positive and uniformly continuous in 0<t< 00. Moreover, p(t) is of bounded variation in 0<t<T for every finite T, and is thus differentiable almost
everywhere in 0 <t < 00. The limit
exists (possibly infinite), and ifq<<x>, then for all t>0, (10) p(t) ^ «r««. The proof of these results depends partly on the inequalities (7) and (8), and partly on the simple observation that, if p(t)Çz<9, then (for any h>0) the sequence {p(nh)} belongs to (R. This remark also 
It follows from (12) that pit) satisfies the Volterra equation
The Laplace transform in (12) can be inverted, and this leads to an expression for p(t) in the form 
THEOREM IV. If p(t)G(?, then the limit
exists.
It should be remarked that this theorem neither implies nor is implied by the Blackwell renewal theorem, and in fact, the theory of regenerative events is distinct from continuous renewal theory.
3. Let 8 be a standard regenerative event, and define the stochastic process Z(t, co)(/>0, co£0) by
Then Z(t, co) is continuous in probability, and we may suppose (without essential loss of generality) that Z is measurable and well-separable (in the sense of [l] ). If this is done we may examine the random set It is possible to extend the whole theory to take in properties of several states simultaneously, by considering systems of regenerative events. In particular, we can examine the transition probabilities pij(t) (i^j) of a Markov chain. The theory may also be applied to certain Markov processes with continuous state space, and so, via the method of supplementary variables, to some non-Markovian processes.
It is hoped to publish elsewhere a detailed account of the theory summarised here, and of its various applications.
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